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What we Promised we’d Ship and 

we Shipped, a Review 






Packages 

. Make it once, re-use it everywhere 

■ Can be made out of any object type - scripts, models, parts etc. 

■ Grant permissions to anyone to use or edit Packages 

. Make a new version and update everywhere, instantly 
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Power Studio Tools 

■ Accurate Play Solo: testing mimics client and server in live game 

■ Bulk Import: import many meshes and images in one go 

■ Mesh Splitting: split file with multiple meshes automatically 
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Productivity 

■ Beta Features: get a sneak peek, provide feedback, 
co-create the future of Studio 

■ Cloud Saved Games: build and test in the cloud before 
you publish, never lose anything 

■ Game Archiving: declutter your Studio 
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Experimental Mode 
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Real Time CSG 

■ Server API to Union and Subtract Parts and CSG objects in-game 

■ Fast enough for simple things; performance planned next 
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Level of Detail - CSG and Mesh Parts 

. Automatically compute levels of detail with RenderFidelity 
set to Automatic 

. Lower triangle count and improved rendering performance 
for distant objects 
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Physical Solver- LDL Decomposition 

■ Improved stability and fidelity of systems using mechanical joints 

■ Reduced errors in the solution that would normally lead to instability 

■ Much improved behavior with complex machines, high mass ratios 
and over-constrained systems 




Forcefield Material 

■ Allows to simulate force field like effects 

■ Transparency driven by fresnel and vertex color 
and texture based animations 
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Humanoid Platforms 

■ Stability for Humanoids on top of moving platforms 

■ Multi-crew ships 

■ Joyrides 

■ Works by default! 
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New Pathfinding 

. New Agent Parameters 
. AgentWidth 
. AgentHeight 
. AgentCanJump 

. New Event 
. Path.Blocked 
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Exposure 


Future is Bright 

. Three major phases planned 
. Phase 1 - HDR and linear lighting (shipped) 

. Phase 2 - Dynamic sun shadows (shipped) 

. Phase 3 - Dynamic local light shadows (shipping in 2020) 
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Cross Server Messaging 


Communicate between servers 

Simple pub/sub model 

Enabled the following use cases already 

■ Matchmaking in GalaxyQuest 

■ Areal-time global marketplace in Murder 15 

■ Cross Server Characters and Chat 


888 888 888 


\ 1 / 


\ I / 


r ^ 




Place 


Place 

Instance 


Instance 



L 

J 

\ 

i 

\ 

i 

f 


\ I / 


Place 

Instance 


Cross Server Message Router 


19 




Cross Server Messaging Example: 
Cross Server Economics 
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What we didn’t Promise we’d Ship but 

we Shipped Anyway 






Faster Game Loading 

■ Optimized Terrain, Mesh, CSG and standard Part loading 

■ More than 75% reduction in Server and Studio game load time 
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Improvements Activated over Time 




New Lua VM 

. New Lua interpreter written from scratch for performance 

■ Expect 2-3x speedup for computationally intensive scripts 
. Also shipped more performance improvements for 

RobloxAPI calls 

■ Come to “Lua As Fast As Possible” talk to learn more! 




More Game Servers 

. Massive growth in game server capacity 
■ Top of the line hardware: tens of thousands of cpu cores 
added over the last year 
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More Concurrency 

■ Using all those cores more effectively: eg. average time on 
Server to process each join plummeted with multithreaded 
stream send processing 





Faster Game Engine and Servers 

. Major algorithmic optimizations 

. E.g., New algorithm for computation of streaming game 
items resulted in massive speedup 
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Viewport Frames 

■ Add 3D elements to Ul in games or in plugins. 

■ You can create: 

■ In game stores 

■ Minimaps 

■ 3D inventories 

■ 3D leaderboards 

■ 3D previews in plugins 



















Top Dev Metrics 

. Downloadable monthly report containing: 
. D1, D7, W1 Retention 
. Monetization 

. Top Countries for your game 
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DAU 


Daily Active Users (DAU) compared with Top 250 Games (Unique Users) 
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What we Promised we’d Ship but we Didn’t 






Dynamic Skies 

■ Beautiful animated skies and clouds 

■ Atmospheric scattering 

■ Procedural volumetric clouds 

■ Clouds lighting 

. Different clouds types 

■ Generated from elegant, simple settings 
. It will come someday™ 



Server Blocks 

■ An attempt to simplify client-server messaging 

■ We discovered that there were a number of issues with this approach 

■ Upvalues (closures): we didn’t see a way to add support 

■ The serverevent/serverfunction keywords weren’t lexically scoped, which can create 
confusing situations 

■ The server-side code itself can’t preserve any state, which required putting anything 
non-trivial into a module 
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■ Project killed 


function somethingOnTheClient()| 

-- ask the server to create a new part and return it 
local r = serverfunction(function(player) 


return Instance.new( "Part", workspace) 


end) 


-- ask the server to kill a player after a certain delay 
serverevent( function (player, delay) 
wait(delay) 

player.Torso.Destroy() 

end, 10) 


end 



What’s Coming up in the Next Year 






Big Picture: Large, Immersive Worlds 

. Bigger scale 

■ More players 

■ Better detail and rendering 




New Lighting Model 

■ More physically correct specular reflection 
. Image based lighting 






Metals 




Level of Detail: Model 

. Works with existing streaming system 
. Lightweight mesh shown for Models that do not have all of 
their parts streamed in 
. Works automatically 



New Avatars 


. Skinned characters 

■ Material support 

■ Clothing that can be layered 

■ Fully customizable character controller and state machine 

■ Avatar Editor integrated with Catalog 


Skinned Characters 


Terrain Vegetation 

■ Procedural terrain decoration 

■ Large-scale and efficient 

. “Small” objects 

■ Grass 
. Rocks 




Team Create with Source Control 

■ Scripts are never locked for editing, for anyone 
. Versioning for objects - who changed what and when 
. Rollback to any version - no more broken games 
. Diff and merge between versions 
. Make changes, test them and then commit when ready 

rR> 





New Lua Type System 

■ New static typing system similar to how Typescript extends Javascript 

■ Robust type-inference system 

■ Warn on incorrect ‘self usage 

■ Later: a broad array of compile-time warnings and static types in Lua 
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local obj = {} 

function obj : functionWithSelf () 
print ('i need a self') 

end 

function obj . functionWithoutSelf () 
print ('i need no self') 

end 

obj : functionWithSelf () 
obj . functionWithoutSelf () 
obj . functionWithSelf(obj ) 

obi . functionWithSelf () 
obi : functionWithoutSelf () 

WOOO: This function does not take self. Did you mean to use a dot instead of a colon? 






UGC Catalog 

■ Catalog opening up to creators and developers 

■ Build, Upload, Price and Sell 

■ Tools for Creators to manage their Catalog assets 

■ Optimized Catalog search and discovery 
. Efficient and fair deduplication of Catalog 



Large, Immersive Worlds: In Progress Verssion 

. Bigger scale 
. More players 
. Better detail and rendering 




In Conclusion 

We have done so much amazing stuff, and the future is even more exciting! 

Couldn’t do this without you guys 
Great cooperation 
Continue to give us feedback 









Thank you for your time. 






